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 FINAL REPORT SUMMARIES 
 
Iowa Gap Analysis Project 
 
KEVIN L. KANE 
Iowa Cooperative Fish and Wildlife Research Unit, Iowa State University, Ames 
 
Introduction 
The Iowa Gap Analysis Project (IA-GAP) began in 1997 to identify areas in the state where 
vertebrate species richness lacked adequate protection under existing land ownership and 
management regimes. 
 
To accomplish this goal, the IA-GAP team prepared an assortment of data sets that led to three 
main pieces of information: 
• Iowa vegetation types 
• Iowa vertebrate/habitat relationship models for 288 species 
• Iowa land stewardship (ownership and management) 
 
When the project began, there were few statewide data sets available that provided the type of 
data needed for this project.  Consequently, much effort was devoted to building the previously 
mentioned key data layers at a sufficiently fine scale and resolution for subsequent analysis.  At 
the completion of the project, these data became freely available, with the intent that they will 
be used by those responsible for managing the state’s valuable natural resources and by the 
public, so that everyone can be better informed.  With this in mind, we emphasize that these 
data are dynamic and, in some places, already out-of date.  Nonetheless, the data and analyses 
that constitute IA-GAP represent an important first step toward understanding the status of 




The land cover of Iowa was mapped by a two-phase, digital classification procedure, which was 
applied independently to 12 Landsat 5 Thematic Mapper (TM) images covering the state.  All TM 
images were from mid-April to early October between 1990 and 1994.  In the first phase, 
classification of the satellite TM imagery was done by the Iowa Department of Natural 
Resources, Geological Survey Bureau between 1997 and 1998.  In this phase the land cover was 
separated into six cover types: cropland, grassland, trees, artificial, barren, and water, using 
unsupervised classification.  The resolution of the satellite imagery and resulting classified 
image was a 30 m pixel, and all subsequent classifications were done at that same resolution.  
Phase two of the image analysis further differentiated certain land cover classes generated in 
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phase one into one of 29 vegetation alliance aggregations.  These alliance aggregations are 
part of an Iowa vegetation alliance list developed for IA-GAP by experts within the state. 
 
Ground-reference data were used in an unsupervised classification to label each mapping unit 
according to its land cover type.  A total of 29 different land cover types were mapped across 
the state.  Digital National Wetland Inventory (NWI) data was used to provide the wetland data 
for Iowa GAP.  An NWI aggregating model lumped the many classes of wetlands into five 
general groups: temporary, seasonal, semipermanent, permanent, and water. 
 
The single most extensive cover type was cropland, which comprised almost 60% of the state.  
As a group, grasslands covered about 28% of the state.  Six and a half percent of the state was 
forested, the upland deciduous forest type making up 5.7% of that total. 
 
Several factors influenced our decision to use existing data sets for accuracy assessment and 
forego the implementation of a statewide data collection effort.  Two data sets were available 
for use from the same time period as the land cover map: a partial statewide coverage of land 
cover from the Iowa county offices of the Natural Resource Conservation Service (NRCS) and the 
joint USGS and EPA generated National Land Cover Dataset (NLCD).  Overall accuracies were 77% 
and 75%, respectively.  Both data sets were aggregated to the Andersen Level 1, seven classes, 
and then compared to Iowa GAP land cover aggregated to the same seven classes. 
 
Predicted Vertebrate Distributions 
Distributions of 288 terrestrial vertebrate species were predicted, including 21 amphibians, 44 
reptiles, 170 birds, and 53 mammals.  The modeling process involved five steps.  First, 
hexagon-based range limits for each species were determined, based on the location of species 
records or breeding bird survey blocks.  This step included input from experts in the field.  
Next, associations between each species and its habitat, features such as land cover, soil types, 
and distance to water, were researched and summarized in a Wildlife-Habitat Relationship 
Model (WHRM) database.  After preparing the necessary GIS layers to represent these habitat 
features, a raster-based modeling approach was used to determine the predicted distribution; 
the distribution grid was clipped to the extent of the range map.  The range maps and WHRM 
for each species were reviewed by various experts within the state.  After review, any necessary 
changes were made to the range limits and model rules.  No accuracy assessment was done for 
vertebrate species.  It is hoped that this report will form the basis for future accuracy 
assessment studies. 
 
Geographic patterns of species richness generally suggest higher diversity in the northeastern 
and southeastern portions of the state, with the lowest diversity found in regions where farming 
is predominately intense row cropping in north central and northwest Iowa.  Greater species 
diversity occurred in the most heavily forested counties in northeastern Iowa and along the 
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major streams and rivers associated with the Mississippi River system.  Grasslands in south 
central Iowa and in the Loess Hills Region also showed greater diversity across taxa. 
 
Considering the issue of scale, we feel confident that our models performed reasonably well for 
Iowa land cover types.  With this coarse-scale model approach, errors of commission will be 
more common than errors of omission.  In other words, overestimation of a species distribution 
is more likely.  Failure to predict a species’ presence in an area where it actually occurs may 
cause inadvertent harm if land-use decisions are made without that species in mind.  If, 
however, a species is predicted to occur where it has never been recorded, it is more likely that 
the species will be targeted in future surveys and also considered in subsequent land-use 
decisions. 
 
Land Stewardship and Management 
The term “stewardship” is used in place of “ownership” because legal ownership, especially in 
the case of public lands, does not necessarily identify the entity responsible for management of 
the land resource.  At the same time, it is necessary to distinguish between stewardship and 
management status, because a single land steward may manage portions of its lands 
differently. 
 
The digital land stewardship layer was created by incorporating various administrative 
boundaries into a base layer of land ownership obtained from various sources.  State lands were 
obtained from the Iowa Department of Natural Resources as an ARC/INFO coverage.  County 
lands were done by conducting an extensive mail survey through the Iowa Association of 
County Conservation Boards (IACCB).  Individual counties submitted data on paper maps or as 
ArcView shapefiles if they possessed GIS capabilities.  Each map feature in the stewardship layer 
was assigned a management status code and other required National GAP attributes.  Status 
codes were determined by consulting management plans if they existed, talking with agency 
personnel, or looking at legislation that pertained to a particular land designation such as the 
State Preserves System.  
 
Lands were assigned to one of four management classes based on the relative degree to which 
land stewards were responsible for maintaining biodiversity values.  Status 1 lands reflected the 
highest, most permanent level of restrictive management; such lands included National 
Monuments, lands designated as a State Preserve, Nature Conservancy Preserves, and some 
National Wildlife Refuges where multiple uses were not permitted.  Management could be 
changed more easily on Status 2 lands, such as wildlife management areas and National Wildlife 
Refuges where multiple uses were permitted, but it was still more restrictive than the remaining 
multiple-use public lands or private lands, which were assigned to Status 3.  Status 4 included 
lands with no irrevocable easement or mandate to preserve biodiversity values or where the 
status otherwise could not be determined. 
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Private land makes up approximately 98% of land in Iowa.  Public lands administered by federal, 
state, and county agencies consist of less than 2% of the state.  Other than a few exceptions, 
most of Iowa’s public land consists of relatively small, disjunct areas within a vast amount of 
private land.  Exceptions are areas along the Mississippi and Missouri Rivers, reservoirs along 
the Des Moines, Cedar, and Iowa rivers, and a scattering of larger complexes managed by many 
agencies and private individuals.  Status 1 and 2 lands occupy less than 0.5 %.  Status 3 and 4 
lands, which actually actively contribute to the state conservation system, occupy less than 2% 
of the state; half of this is managed by the Iowa Department of Natural Resources. 
 
Analyses 
Once the requisite statewide data were assembled, the actual gap analysis involved intersecting 
the GIS layers of land cover and predicted vertebrate distributions with land stewardship.  These 
results form the basis of GAP’s mission to provide landowners and managers with the 
information necessary to conduct informed policy development, planning, and management for 
the long-term maintenance of biodiversity.  A practical solution to the problem of defining 
adequate representation for vegetation or vertebrate species is to report both percentages and 
absolute area of each element in management areas and allow the user to determine which 
types are adequately represented in areas under active management. 
 
Land Cover 
Being an agricultural state, most land in Iowa is privately owned, and it was expected that the 
gap analysis results would reflect this situation.  Cropland is 99% privately owned as is 98% of 
the grassland types, 90% of the forest types, and 86% of the herbaceous wetlands.  Open water 
had the lowest private ownership at 53%.  All 29 land cover types have less than 10% of their 
managed areas in Status 1 and 2.  Actually, all 29 land cover types have less than 0.5% of their 
managed areas in Status 1 and 2.  The area-weighted average percentage for all status 1 and 2 
land in Iowa is 0.05%.  Herbaceous wetlands as a group fared the best with 0.22% of their total 
area in status 1 or 2 land.  Forest types follow with 0.17% of their total area in status 1 or 2 
land. 
 
Predicted Vertebrate Distributions 
Greater than 90% (95.75%) of the predicted habitat for all species modeled in Iowa were on 
private lands followed by state lands (2.00%), and then federal lands (1.03%).  The total amount 
of land falling into the status 1 and 2 categories was very small (< 0.5 % or 6,678 ha) and 
reflected in the amount of predicted habitat within these categories.  For almost all species 
(98.26%, 283), the amount of predicted habitat within status 1 and 2 areas was less than 1.0%.  
The remaining five species (1.74%) modeled were found in the category of 1-<10% of predicted 
distribution in status 1 and 2 lands. 
 
Conclusions 
Intensive agriculture, urban development, drainage, soil erosion, deforestation, channelization 
of streams and rivers, and an extensive grid of transportation corridors have reshaped Iowa’s 
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landscapes since the beginning of European settlement more than a century ago.  The tallgrass 
prairies that covered the state’s highly productive soils have been reduced by more than 99%, 
and about 95% of the once abundant prairie potholes have been drained.  Over half of the 
original forest has been lost, and the remainder has been severely fragmented and disturbed.  
Most of the natural areas that remain have experienced some kind of disturbance by grazing, 
fire suppression, or drainage. 
 
Only a tiny proportion (2%) of the land area of Iowa is in public ownership, and only a few tracts 
are larger than a few thousand acres.  Scattered remnants of prairies, forests, and wetlands 
have been preserved in state and county parks, preserves, wildlife management areas, state 
forests, and a few privately owned areas.  Most public lands are managed for multiple uses, and 
few areas are managed for biodiversity conservation. 
 
Much of Iowa’s biodiversity occurs along stream corridors where the land is less suitable for 
agriculture.  Bluffs and bottomlands along the Mississippi River on the eastern border of the 
state, and the Loess Hills and Missouri River on the western border represent some of the best 
of the remaining natural habitats.  These major rivers together with smaller rivers and stream 
corridors are important for species movement for both terrestrial species and migratory birds.  
The Des Moines river corridor, the Loess Hills, grassland areas in the northwest and south 
central sections of the state, the Iowa Great Lakes, and the northeast paleozoic plateau are also 
important centers of biodiversity and have potential for restoration and management. 
 
Because of Iowa’s fertile soils and favorable climate, it is likely that the land will remain in 
agriculture and private ownership in the foreseeable future.  Gap analysis can assist natural 
resource planners with identifying existing centers of biodiversity so that conservation efforts 
can be directed where they will do the most good.  Large tracts of land for biodiversity 
management are seldom available; therefore, ways must be found to protect biodiversity on 




Kentucky Gap Analysis Project 
 
KEITH WETHINGTON 
Kentucky Department of Fish and Wildlife Resources, Frankfort 
 
Land Cover Mapping 
A 48-class land cover map of Kentucky was developed as one of the primary inputs for 
vertebrate distribution mapping.  The classification was developed based on the National 
Vegetation Classification System (NVCS): In ernational Classification of Ecological Communities: 
Terrestrial Vegetation of the Southeastern United States (Weakley et al. 1998) but used alliance 
aggregations as final map units.  The map units were derived after consideration of the 
t
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